p 



m 



i) 



a) 



b) 



c) 



JjVt JuaftJl t ^bjja OjjUj Ja 



: Sjjj 60 lh J5I4. (jjtjiSt ujjSc. jjjj 

A0 = 60(-2;r) = - 120 n = -120 x 3.14 = - 376.8 ~ - 377 rad 



A 0 = -2 n - 6.28 rad . 



: SjaIj SjjJ jliLu lh j 5 Li (Jilaal lj jap Jjjj 



C^bSLj SjjJll £y> — = — jlJlaJ lh j 5 Li (jjjlSjll ljjSc jjJj 
12 60 



2 ) 



A0 = (— ){-2tu) = — = 0.524 rad 
12 6 



a 1.85 

r = — = =0.354m . 

a 5.23 

jUaVI >a 2r = 2 x 0.354 = 0.707 m . 



3) 



a) 

b) 



ai = « 2 = 1.85 m/s 2 AjkiJl Ac 11 U 4 I <j V 4— if jfc Sjlalillj Ajjfcll tjiaaJl £jluul) 



Ajj *21 jl jll £jluul! 
S>lill jit £jU 4 ll 



ai =5.23 rad/s 2 

a 2 = — = =7.7 rad Is 2 

r 0.24 

1 Lj 4-imSfe Aiblc J j^jl jlall' LJUaj j 1 Jbjj jll £jLuull £ji la^U 

r = — =24 cm = 0.24 m 



8 ) 



10 ) 



=635 rev /min = ^^ — — = 66.5 rad Is 
' 60 

co f = 0.0 Aco =-66.5 rad I s 

a co -66.5 2 

a = = = -8.3 rad Is 

at 8.0 



F = 
F = 



rsin9 

35 



r = 25 cm = 0.25 m 



0.25 sin 90 



= 1.4x10 N 



11) r = 



55.0 



Fsin0 (135) (sin 90) 



= 0.407 m 



13) 



9 =90" -35" =55" 






j£ 



r = F r sin 9 = m g r sin 9 
= 65x9. 8x0. 18xsin55 =94 ./V .m 



; <Uuij Cul£ til 



14 ) 



15) 



16) 



18) 



21) 



23) 



6.5 x 9.8 x 0.18 sin (0) = 0.0 N. m . 

(jiajxll (^jLuuj £)' ^ 



F m s g r m s 52 

r = 7.70 cm = 0.077 m . 
t = F. r 

= -35.0 x 0.077 = -2.7 N . m 

2.7 N . m = pj*lt 



0 = 0.0° t = m g r sin 0 = 

Fa r \ = F s r c 

_F a r A _m A g r A _m A r A _43xl.8_, 



T1 = T2 nil g I I = 1112 g 12 

(0.23) (1.1) 

mi = — = 

r, 4.5 



0.056 



T1 = -T2 

Fi n sin 0 = -F 2 n 

_ -Fj r, sin 9 _-m g r, sin 9 



-65 .Ox 9. 8x0. 170 sin 45 
0.097 



1S9N 



Tl £)jj 

T2 (‘J c 



( ? >J! Tnet = Tl + T2 

= (Fi + F 2 ) r = (- 43 + 67) (1.2) = 29 N . m 

2r = 2.4 m r = — = 1.2 m 

2 



F center = Fg = 24 x 9.8 = 2.4 x 10 2 N 
JjWl Fend = 0 N 



50) 



v = r to r = 45 cm = 0.45 m 

V 23 

ft) = — = =51 rad Is 

r 0.45 



51) 

6 = - = —=0.600 red 
r 2.50 



52 ) 

2 






r = 22 cm = 0.22 m 



d = r 0 = 0.22 (128°) 



^ In ^ 



V 360y 



= 0.49 m 



55) 

57) 



58) 



59) 



60) 

61) 



66) 



v = r to = 7.00 x 2.5 = 17.5 cm / s 



a c = 



to 2 r 



r 



19.8 J 

2n 



542 x 
v 60 j 



r = 0.215 



8 



(0.215) -2— = 71g 
9.8 




0> = 4 — = 



a. 1 0.35x10 x9.8 60 
r v 0.025 2n 



ft) = 1.1 x 10 5 rev / min 

r = 2.50 cm = 0.025 m 






F = 



8.0 



rsin0 0.35 (sin 90) 



- = 23N 



0.35 x 10 6 g = 0.35 x 10 6 x 9.8 

0 = 90° > Jh 



t = F r sin 0 



a) 



15 x 0.25 sin 90° = 3.8 N . m 



1 



F = m g = - (12.5) 9.8 = 61.2 N 



b) 



i_L<alSt = » j3 Jal 



Jlall = a jS jj£i 



a = 



F = (12.5) (9.8) = 122 N 



0 CO _ CO f -COf 



.□ t nt 

7200-0 ( 2 n^ 



1.5 



v 60 j 



= 5.0x10“ rad / s' 



69) 



v = r to 



= 0.012 



—2n 

”60~ 



= -1.3x10 3 m Is 



3 






m 



v /i =■ 



- V /,) 



m , 



(0.035) (475 -275) 
2.5 



= 2.8 m / .s' 



51) 



At = 



m Av 



52) 



53) 



54) 



55) 



56) 



(0.058) (62.0) 
272 



= 0.0135' 



a) 

A P =m (y f — v . ) 

= (0.145) (-58 -42) = -14 kg.m/s 

b) 

F A t = A P 

f = ap 



At 



F = = -3.2xl0 4 A 

4.6 xlO -4 



A P = F A t 

= (186) (0.40) = 74 N.s = 74 kg.m/s 

a AP 74 in / 

Av = = — = 10 m Is 

m 7.3 



a) 

b) 



A P = m A v = m (vf - Vi) 

= 5500 (7.8 - 4.2) = 2.0 x 10 4 kg.m/s 



F " = ^ =1 . wo ., 

At 15.0 



m = 6.09 = 



6.0 

1000 



kg =0.006 kg 



p _ m(y f -v,.) 

At 

0.006(0-330) 



,-3 



1.8x10 



777 (v, -v,.)_0.24(-2.4-3.8) 






At 



0.025 



= -60 A 






j£ 



57) 

£«il = F A t = (30.0) (0.16) = 4.8 N.s 

58) 

p = ni v = (mi +m 2 ) v 
= (35.6 + 1.3 ) (9.5) = 3.5 x 10 2 kg m/s 

59) 

F At = m A v = m (vf - vi) 

n F At (30.0) (0.16) .. . 

f m (0.115) 



a) 

F At = m Av = m (vf - vi) 

= 25 (8.0-12) = -1.0 x 10 2 = -100 kg . m/s 

b) 

F = 25 (-8.0 -12) = -5.0 x 10 2 = -500 kg . m/s 



61) 

= ^lajjVI X is.iC.lall — — CllliLall A m-a = (JSjjoII 

&&= j (2.0) (2.0) = 2.0 N.s 

^21 = m A v 
2.0 = (0.150) (v f - 12) 

Vf= 2-0 + 1 2 = 25 m / s 
0.150 



62) 

a) AP = m (vf - vi) 

= 0.145 (0 - 35) = -5.1 Kg .m/s 



b) 

c) 



F = 



F = 



A P 
At 

AP 

At 



-5.1 

0.050 

-5.1 _ 
0.50 ” 



-100 A 



-ION 



a) F At = m (vf - vi) 

AP=0.115 (-25 - 37) = - 7.1 kg . m/s 

6 



p 



m 



64) 



66 ) 



67) 



72) 



78) 



79) 



b) 



F _ AP 



-7.1 



A? 5.0x10 



-4 



= -1.4 x 10 4 N 



a) FAt = m(vf-Vi) 

AP = 4.7 x lO' 26 (-550 - 500) = - 5.2 x 10' 23 kg . m/s 

b) 



Ptotai — .lie 



A P 
A t 



= 1.5 x 10 23 X 5 - 2xl ° 23 =7.8N 
1.0 



a) 

b) 

c) 

d) 

e) 



F At = m Av = m (Vf - vi) 

AP=20.0 (0 - 10.0) = - 200 kg . m/s 



c AP -20.0 .. in3)vr 

F = = = -4.0x10 IV 

At 0.050 



Fg = m g 



F g 4.0xl0 3 . . in2 , 

m = — = =4.1x10“ kg 

8 9.8 



V 



dlSj q \ (_j a IjLai jl&i o^Llmll ^^3 (JlilaVt ^FVn 



F At = m Av At = 

(72000) (0.63) 



At =- 



35 



m Av 
F 

At = 1.3xl0 3 s =22 min 



miVi = -m 2 v f 

v/ ="V,= 15.0)(0 ; 12) ,_ a3m/j 



- m . 



- 2.0 



AP = F At = (6.00) (10.0) = 60.0 N.s =60.0 kg m/s 



. AP 60.0 . 

Av = = = 20.0 m/s 

m 3.00 



a) AP = m (v f - Vi ) = 625 (44.0 -10.0) 
AP = 2.12 x 10 4 kg.m/s 






j£ 






b) p= AP = 2.12x10* = 313jy 



80 ) 



a) 



At 68.8 



A P =777 (V f -V; ) 

= 845 (100 - 0) = 2.35 x 10 4 kg .m / j 

3600 



b) 



F = 



A P 
At 



^^ = 2.6x10 
0.90 



c) 



ajUJI All <■ "v I 



lULISI Y ja2 (jJjLaj Ja* 

1) vVF =A KE =0.675 J 

a) 4J3Ua]l l of- L jaLU .7; 11 i^jjc-LCaJJ 4 or. ' . >> ^ j 

,\A^£ =0.675x2 = 1.35/ 

^A CjjIj ^Ali 4J3lla]l ^3 j laMl ^jl^Ao ^jls l 4 _sLula] 1 ^jl ■ -ro'i j 5 ^a]| 4 or. 1 . >> 

AK£ =0.68 J 

2) a) Wj = Fd 

= 825 x 35 = 2.9 x 10 4 J 



b) W 2 = 2W, = 2x2.9x10 =5.8x10 J 



. i or. 1 , i S^ill 4 or.l . > 1^1 4_j^ 



3 ) 



a) IF = Fd = mgd 

= 7.5 x 9.8 x 8.2 = 6.0 xlO 2 J 



b) W = Fd + mgd 

= (645)(8.2) + 6.0xl0 2 =5.9xl0 3 J 




5.9xlQ 3 

30.0x60 



= 3.3 



W 



4) IF = Fd cos 6 

= (255)(30.0)cos(50°) = 4.92xl0 3 J 



8 



5) W - Fd cos 6 

= 2(255)(l5)(cosl5°) = 6.5 x 10 3 J 

6) a)W = Fd 

= (215)(4.20) = 903 J 

b) W = Fd cos 6 

= (215)(4.20)(cosl80°) = -903 J 

1)W =Fd cos6> 

= (628)(l5.0)(cos46°) = 6.54x 10 3 J 






p 



m 



8) a) 4F = Fd 

= 25 x 275 = 6.9 x 10 3 J 

b) W = Fd cos# = mgdcos# 

= 13x9.8x275cos(ll5°) 

= -1.5 x 10 4 J 

(jjj 25° u ^ (-1+°^ lj cjILjoiII > >— ali3lj Sjil) 

(90 + 25 = 115°) 



9) 



W Fd 

P= — = — 
t t 



575x20 

To 



= 1.15xl0 3 W =1.15 kW 



W Fd 

10) a) p - — - — 
t t 



145(60) 



25 



= 348 W 



b) p = Fv i flC-U iaLU (jli Cjic-LjaJ 1^1 
p= 348x2 = 696 VF 



W mgd 

11) a) p = — = 

t t 



35x1x9.8x110 

60 



= 628.8 W □ 0.63 kW 



W Fd 

12) a) p - — = — — 
t t 



65 xlQ 3 x 35 
1X5 



= 1.3xl0 5 N 



... W Fd Fd 

13) p = — = — =>t = — 

t t p 

6.8 xlO 3 xl5 nAn cri . 

t = — = 340 s = 5.7 min 

0.3 xlO 3 



15) VF =Fd = 80xl0 = 8xl0 2 J 



16) VF = Fd = mgd sin 0 = 1 85 x 9.8 x 10 sin 1 1 = 3.46 x 10 3 J 



10 






M 






m 



18 ) P JL=^ 

t t 



l.lxlO 3 x9.8x40 
1Z5 



= 3.4xl0 4 W 



19) W = mgd 

= (0.18x9.8 x 2.5) = 4.4 J 



W 

20 ) m = — 



gd 

7.0 xlQ 3 
9.8 x 1.2 



= 6.0 x 10 2 kg 



. T . . . de 0.20 

25) a) IMA = — = = 4.0 

dr 0.050 



UW/rA Fr 1.7 x 10 4 1C 

b) MA = — = = 1.5 

Fe l.lxlO 4 



c) e = ^-xlOO = — xlOO = 38% 
IMA 4.0 



Fr de 

30) MA = — Fr = (MA)(Fe) = — Fe 
Fe \ n j dr 



( 



de 



MA = IMA = — 
V dr 



Fr = 



y 



1.5(875) 

0.25 



= 5.2x10 3 A 



53) W = Fd = mgd 

= 150x9.8x8 = lxl0 4 J 

54) W = Fd = mgd 

w 176 Q . 

m = — = = 59.9 kg 

gd 9. 8x0. 3 

55) W = mgd 

= 84.5x9.8x1.2 = 988 J 



56) 

57) 



w c „ Vk 2.20xl0 3 , , in3)U 

W =Fd=>F = — = = 1.1x10 A 

d 2.00 



W =Fd = 551xl61xl0 3 =8.87xl0 7 J 



11 






j£ 



p 



m 



w Fd (15.0 (2.51) 

58) p= — = — = ± 2V L = 126 IV 

t t 30.0 



59) VF = Fd = mgd 

= (2.2)(9.80)(0.35) = 7.5 J 

60) a) W = Fd = (300.0) (30.0) = 9.00 xlO 3 J = 9.00kJ 



b )p = 



W 



9.00 xlO 3 



3.00 



= 3.00x10 w = 3.00 kFF 



61) W =Fdcos0 

d = her = 2 x 3. 14 x 25.0 = 157 m 
W =(38.0)(l57)cos42° =4.44xl0 3 J 

62) W =Fdcos6> 

= (88.0)(l.2x 10 3 )(cos41° ) = 8.0x 10 4 J 



63) W =Fdcos6> 

n -i( w 

9 = cos — 

iFd J 



-i 1210 

= cos — - = 36.2 



(75.0)(20.0) 



66) W = Fdcos0 

= (225)(65.3)(cos35°) = 1.20xl0 4 J 

67) W = Fdsin# = mgd sin 0 

= 52x9.80 x 227 sin 31° =6.0xl0 4 J 



W Fdcos# 

68) p = — = 

d '^_' (646)(90.0) =54Jm 

Fcos 9 (115)cos22.5° 



W Fd 

71) p = Y -^ = ™= Fv 

t t 



= 6.0x10 3 (15) = 9.0x10 4 W = 90.0klF 



12 






j£ 



77) 



3.6 ^ Lula m/s< km/h 



r ~] /I 

76 km/h = — = 21.11 m/s 
3.6 



W Fd p 

p - — = — = Fv => F = — 
t t v 



F = 



48xl0 3 _ _ 3 . 



21.11 



= 2.3x10 iV 



Ik (W )(100) (mgd)(l00) 

80) efficiency = — x 100 =>W . = = v 6 n 

W,. ' eff 90.0 

TI _ 18.0x9.80x0.50x100 no _ 

w . — — y O J 

90.0 



on . niA de 3.90 , .... 

81) a) IMA = — = = 4.00 

dr 0.975 



Fr 1345 

b) MA = — = = 3.59 

Fe 375 



c) eff = ^^xl00 
IMA 

3 59 

= x 100 = 89.8% 

4.00 



82) 



a)MA = ^ = ^ = «M = 3 . 5 
Fe Fe 1.4 



b) IMA 



de 

dr 



40.0 

10.0 



4.00 



c) eff = ^-xl00 
IMA 

= — x 100 = 88% 
4.00 



84) e =^xl00 = ^^xl00 = 1 ^^xl00 
Ik, Ik, Ik, 



W, = 



mg dr 



xlOO 



_ (215)(9.8)(5.6S)(100) 

72.5 



13 



85) 



a)W = Fgd = mgh 



F = Fg 



mgh 

d 



(25)(9.80)(4.5) 6m 
18 



b) IMA = — = — = 4.00 
dF 4.5 



c) MA - — = _ 25 x 9 - 80 _ 3 3 

Fe Fe 75 

eff = — - x 100 = — x 100 = 82% 

IMA 4.0 



92) a )W, = Fd = (496)(2. 10) = 1 .04 x 10 3 J 



b) d = 0.850 

W 0 = Fgd = mgd=(l 15)(9.80)(0.850) = 958 J 



c) e = — ^xlOO 

958 

= 7 x 100 = 92.1% 

1.04 xlO 3 



14 



jjijii j*aaii y ojjUj <J* 

1 ) W = KEf — KE l = \ mv} - \mvf 



V f = 0^ KE f = 0 



W = -imvf = — 1(52)(2.5) 2 = -160J 



=2.5 m/s 
2 ) KE t mvf 



W= +160 J 

Vi =o 



oljAiLa (_JsLlIu Jaii (j! 4_ii 



/. jS? ^Aj 



Allis 



= -i ( 875.0) (22.0 ) 2 = 2.12 x 10 5 J 

KE f = - -mv } (875.0) (44.0 ) 2 = 8.47 x 10 5 J 

W = KE f -KE t = 8.47 x 10 5 - 2.12 x 10 5 = 6.35 xlO 5 J 
3 ) KE = -j mv 2 

= j ( 7.85 x 10 11 ) ( 2.5 xlO 4 ) 2 = 2.45 xl0 20 J 



KE (comet) 
KE (bomb) 



2.45 X 10 2o 
4.2 X 10 is 



= 5.8 x 10 4 



A jM g ill AlUa 



(JjAixJI 



L- IjAaI] Ail_L]l 



h (jla ~ aILuj^I uua (j jSj LaAifr 



4) 



PE = mgh = (7.30) (9.80) (-6.10 ) = -43.6J 
5) W = Fd = mg ( h f - hi ) 

= 20.0 ( 9.8 ) ( 0.00 - 1 .20) = - 2.35 x 10 2 J 

15 






L- l]Lul (_J*_Ai]l Aic. 



6 ) PE = mg ( h f - hi ) 

= 2.2 x 9.8 ( 2.10 - 0.80 ) = 28J 



£3^1 Aic- 



7) A pe = mg(hf — hi) 

=1.8 x 9.8 (0.0-6. 7) = 1.2x10 2 J 

8) (A pE ) i JjjAi^l £2 j Aic. aSILJI gA 

(A pE') 3 (jj Ai^al l Jljil Aic. AlUall jjxjII 

ji..o = AilUl jIaLo (jli *•" JAa. j <ila UasS JjjAL-ail ^3A Aic- 

( A p£ ) ? = 0 

=(A pe) sum 4 SQJ! ^2 jIaLj 

(A pE) sum = (ApE)i + (ApE ) 2 + (ApE ) 3 



= ApE + 0 — ApE = 0 
10) a) pEi = mgh 

= 25.0x9.8x425=1.04xl0 5 J = 10.4xl0 4 J 
b) ApE 2 =mgh 

= 25.0x9.8 x225 =5.51xl0 4 J 



-ApE = pEj- PE 2 
= 10.4xl0 4 -5.5xl0 4 = 4.8g xlO 4 J 
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m 



KE = — mv 2 

2 



1 

2 



14) 



x85.0 ( 8.5 ) 2 = 3.1 xlO 3 J 



KEi +pEi = KE/+ pEf 



- _ 



h = 



mv 2 +0 = 0 + 

= (^^) 2 = 3.7m 
2g V2X9.8 / 



53) KE = y mv 2 = y xl600 x( 12.5 ) 2 = 1.3xl0 5 J 

54) KE = — mv 2 = — x 1525 (— f = 6.86xl0 5 J 

2 2 V 3.6 / 

55) KE = y mv 2 = m (0 2 



1 ... / 1.8 Xl000\ 2 

= — x 45 X = 203 J 

2 V 10.0X60 ) 



56) a) KE] = -j- mv 2 = Y x45 x( 10.0) 2 = 2.3xl0 3 J = 23.0xl0 2 J 
b) ) KE 2 = — mv 2 = — x45 x( 5.0) 2 = 5.6xl0 2 J 



2 2 

KEi 23.0xl0 2 



KE 2 



5.6x 

i r\ 9 



4 _ 

1 



60) a) A KE = KEf -KEi = — m ( vj - vf) 



= y xl5.0 ( ( 3.20) 2 - ( 7.5) 2 = - 345 J 



b) W =A kE = -345 J 
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M 






m 



W -345 

c) W = Fd^d = - = = 34.5m 

/ - 10.0 



ol^jl (JjjSc- a ol^jl (_£ I 4c. jjj u 4 aj 3 (_j-a i" ilia 4JLai aj£]l ajLij 



61) PE = mgh 



= 60.0 x 9.8 x 3.5 = 2.1xl0 3 J 



62) pE = mgh 



=6.4 x 9.8 x 2.1 = 1.3 xlO 2 J 



64) pE = mgh 



= 180 x 9.8 x 1.95 =3.4xl0 3 J 



KE 1960 

65) h = — = = 20.0 m 

mg 10.0 X9.8 



66) pE = mg A h = FA h= Fg ( h f - hi ) 
= 12.0 ( 2.15 - 0.75 ) = 17 J 



w 

67) m =— 
gh 



1.0 



9.8 xl. 0 



= 0.102 kg 



70) a) A KE = KE f - KEi = — m ( vf - v?) 

= — ( 2.0 xl0 3 )((0.0) 2 -(12.0) 2 ) = - 1.44 xlo 5 J 



b) W = A KE = = - 1.44 xlO 5 J AjSjaJ! 4iUJ! ^ = JjIlJI JiJ2! 



w 

c) F= 7 = 



1.44X10 5 

0.500 



= -2.88 xlO 5 N 
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j£ 



p 



m 



71) W = Fd = 410 x2.0 = 8.2 xlO 2 J 



W =ApE = mg Ah = FAh= 



w 8.2X10 2 

=Ah = — = = 26 m 

mg 32 



72) a) W-ApE = mgA h = FAh 
= 98.0 x50.0 -4.90xl0 3 J 



b) -ApE - W -4.90 xlO 3 J 



Allla ^^3 



c) - KE-ApE -4.90 xlO 3 J 



AlUa AlUall 



3) a) pE- mgh - 20x 9.8 x 100 -2 xlO 4 J 



b) = KE-ApE -2 xlO 4 J 



kiiLla = AlUail jl-lLa 



- 2 KE 2 X2X10 4 - 

c) v 2 — - — - 2.0 x 10 3 



m 



20 



/. v - V 2.0 x 10 3 - V2000 - 44.7 = 45 ml s 



74) a) KE - — mv 2 - Fd -> v 2 - 

2 m 



0 2 X201X1.3 

v 2 - - 1742 =>v - 42 m/s 

0.30 



Fd 201X1.3 

b) -ApE - mgAh - Fd =>A h - — - - 89 m 

r mg 0.30 X9.8 



76) — mv 2 - mgh 



v 2 ~2gh 



v 2 - 2 x9.8 x4.5 - 88.2 



v- 9.39 m/s 



77 ) a) mv - 5.0 xlO 5 x8.0 - 4.0 xlO 6 kg. m /s JjVl ^ j 

b) — UajS'VA AjV (Jj 3 .laj la-«s (jjjjjall ^i.J) 
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M 






m 



- 4.0 xlO 6 kg. m /s 



c) KEi = — mv 2 

2 



= — x5.0x 10 5 x(8.0) 2 = 1.6 xlO 7 J 



< Jj 3 



KE f = — x( 5.0 2 )( 4.0 ) 2 = 8.0 xlO 6 J 






d lui jls <5Lla]l Lai 4Ja_ji2>-a aA ..->41 <xa£ (jl 

ksLla a4 ..->41 A -y )Vi ^3 1 g i<a (jV (Jsi a.4j^a4l .laj (jjSjj ■Llajia^a jjc- Igji L^^d) 

4iil_L 



. 1.00X10 2 

78) v = 1.00 xlO 2 km/ h = = 27.8 m/s 

3.6 



— mv 2 = mgh 



, V 2 ( 27.8 \ 2 „ 

h= — = = 39.4 

2g V2X9.8/ 



m 



84 ) mgh= Fd d = 



mgh 0.80 X9.8 X0.32 



2.0 



= 1.3 m 



85 ) W = A E = mgh = 73.0 x 9.8 x2.45 = 1.75 kJ 



86 ) 



^4 ..->41 (_Jj 3 al^jVl (jLuiSLtla jIjiLd! (jLijLuiLa (jj-aS. j (jjjc-5U 



jiiSI k5Ua ^)..iS. j A \4s\l jj L-1C.5U1 



90) E = — mivr + — m 2 v 2 2 



E = -j- x90.0 x ( 5.0) 2 + ^- xllO (3.0) 2 = 1.6 xlO 3 J 
E = — ( mi + m 2 ) vj 

= -i- ( 90.0+110 ) ( 1.0) 2 = 1.0 x 10 2 = O.lx 10 3 J 

aJjiiAl 4iUa]l E = 1.6x 10 3 - O.lx 10 3 = 1.5 X 10 3 J 
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j£ 



L|i 



(jjiaLiJl J^aiSl Y fL qj jIaj Ja. 

1) a) T c = Tk - 273 
= 115-273 = -158°C 

b) T c = 172-273 =- 101°C 

c) ) Tc = 125-273 = - 148 °C 

d) Tc = 402 - 273 = 129°C 

e) T c = 425 -273 = 152°C 

f) T c = 212 - 273 = - 61°C 

2 ) a) Tk = Tc +273 = 22+ 273 = 295 K 

b) Tk = 4 +273 = 277 K 

c) Tk = 35 +273 = 308 K 

d) T K = - 10+273 =263 K 
3) Q = mC A T 

= 2.3 x 385 ( 80.0 - 20.0 ) = 5.3 x 10 4 J 

21 

l l r f 



p 



4) a) 3) Q = mC A T 



AT = — 



me 



836.0x 10 ’ 

AT = = 10. K 



20.0x4180 



b) AT 



Q 

mC 



836.0x 10 
16x2450 



21 K 



m 



5) 



m = p x V = 0.80 x 20 =16 kg. 

c) jA’uj <jl c-Loll ^yiat j 0°C (j -0 C 5 ^ C ' -lie. 

(J ^^Ic. I J4XJJ (jl 

Q = mCAT 

= 75 x 4 1 80(43-15) =8.8 x 10 6 J 
8.8x106 



3.6 x 10 



= 2.4 kWh 



2.4x 0.15 = 0.36 JOj 
6) •-■ m A = m B , Ca = Cb 



T +T 
■ Tf = — B 



80.0 + 10.0 



45.0 °C 



kWh J! J 

(jja. mjll 4 al£j 

Aje- j Alikll (_£ jLioul 



la-iA-i] 4_^^J ['j- 



C T +C T 

y ) T f _ ^ A 1 A w 1 w 



c +c 



^ 2450x16.0 + 4180x85.0 ^ r or 

if= = 59.5 L 



m A = m w 



2450+4180 



9) Q = mC A T 



01.00 )x 4180x15.0 = 6.27 k.J 



; e-lAI (jA 4 n ujSaII 4_ui£ 



6.27 k.J = e j+^l 



C = -0— = — = 8.36 xlO 2 J/kg.°C 

mAT 0.100x-75.0 
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m 



Jffl 






m 



19) Q = mCAT + mH f 

= 0.100 x 2060 x20.0 +0.100 x3.34 xlO 5 = 3.75 xlO 4 J 

20) Q = mCAT + mHv + mC AT 

= 0.200x4180 x ( 100.0 - 60.0 ) + 0.200x2.26 xlO 6 + 0.200 x2020 



( 140.0 - 100.0 ) = 502 kJ 
m = 2.00 x 10 2 g = 0.200 kg 

■Il.W pLo 






21) Q = mCAT + mH f + mCAT + mH v + mCAT 



m= 3.00 xlO 2 g = 0.300 kg 



Q = 0.300 x 2060 ( 0.0 -( -30.0 ) ) + 0.300 x 3.34 



+ 0.300 x 4180 ( 100.0 -0.0 ) + 0.300 x2.26 x 10 e 



+ 0.300 x2020 ( 130.0 - 100.0 ) = 9.40 x 10 2 kJ 



23) A u = Q - Wbiock 



Wdrill — Wbiock 



o + Wdriii = mC A T 



W drill = 0.40 X 897 X 5.0 = 1.8 X 10 3 J 



24) Au= mC AT 



jKii <iiyi 



= 0.50 x 130 x 1.0 = 65 J 



PE = mgh 



0.1^1 J oja] JalLojI ' V. ^ . >» kalla 



= 0.50 x 9.80 x 1.5 =7.4J 



Au 65 
PE ~ 7.4 _ 






25 ) A u = mC AT 



0.15 x4180 x2.0 = 1.3 x 10 3 J 



laULJ 



An 1.3 xlO 3 



W 0.050 



= 2.6 x 10 4 
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M 









28 ) m = 50.0 g = 0.500 kg. 

Q = mC A T + mH v + mC A T jUo 

Q = 0.500 x 4180 ( 100.0 -80.0 ) + 0.500 x 2.26 xlO 6 

+ 0.500 x 2020 ( 110.0- 100.0 )= 1.18xl0 5 J 

29 ) Q = mC A T + mH v ^ j 

= 1.0 x 140 ( 357 -10.0 ) + l.Ox 3.06 xlO 5 = 3.5 xlO 5 J 

31) —my 2 = — x 320 ( 5.0 ) 2 = 4.0 kJ = 4000.0 J 
2^2 

Au = mC AT = 3.0x130x5.0 =1950 J= 2.0 kJ 

j Lg-i-aluil AiUa <aUa L Qa^-V 1 ! 

-my = A u = 4.0 -2.0 = 2.0 kJ 
2 v 



32 ) a Ailkll 

PE 



mgh = mC AT => AT 



Q 

gh 



ArT1 9.80x125.0 

A T = = o 293 C 

4180 






50 ) Q = mC A T m = 50.0 g = 0.0500 kg. 

= 0.0500 x4180 ( 83.0 - 4.5 ) = 1. 64x10 4 J 



51 ) Q = mC A T => C = 



Q 



mAT 



m = 5.00 xl0 2 g = 0.500 kg. 



5016 

0.500(30.0-20.0) 



= 1.00 x 10 3 J/kg. °C 



58 ) Q = mHf 



= 20.0 x 3.34 xl0 5 = 6.68 xl0 6 J 
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59 ) Q = mH v => Hv = ^ 

m 



m = 40.0 g = 0.0400 kg 



9870 

H v = = 2.47 x 10 5 J /kg 

0.0400 



64) Ef f = — x 100 = x 100 = 42% 



QH 



5300 



5300 -2200 = 2900 J 



= 4jjlj 1 



65 ) AU = mC AT => 



AT = 



An 

mC 



2100 

22.0x4180 



= 0.016 °C 



66) AKE 



1 

— m 
2 



2 

V 



1 

2 



1500) ( 25 ) 2 = 4.7 x 10 7 J 



AU = AKE = mC AT => 



AT = 



AKE 

mC 



4.7x10 s 

AT = = 12 °C 

45x897 



67) Q = mC A T 



= 1.0 x 4180 x 90 = 376 kJ 



m : 



Q_ 

Hf 



376 

334 



101 kg. 



68 ) miCi = miC 2 



m \ _ C 2 
m 2 C, 



25 



m, = 897 = 2 3 
m 2 385 


^ jjj jaIVi (j-o 2.3 -i (_}4 aill i_Jla «* 


69) AU = mC AT 


sJUU U±\d\ Ailkll ^ jjiUI 


= 0.70x385 x0.20 = 54 J 


== AJiW! AiUJI jjii! = <JjS ^UiU 2 l£j=J! AiUJI 


ATT C/tT 1 2 2 AU 

A U = 54J = 2 x — m y => y = 

2 m 

v 2 = 54 = 154.28 .\v = 12.4 m/s 

v 0.35 

70) AKE= — x 2.2x ( 0.50 ) 2 - -x2.2 (2.5 ) 
2 2 


2 = - 6.6 J 


m= KE = 6-6 ,= 2 . 0 x 10 5 k g . 

#/ 3.34x 10 5 




72 ) U = 30.0 J /s x3600 = 1.08 x 10 5 J 


4x-Luj ^9 


m = — 
Hv 




1.08x 10 5 

= , = 0.0478 kg 

2.26x 10 6 




73 ) AU= mC AT 


c-LaII lg.x.^ViAi ^ AiUnll 


= 0.50x4180 x2.3 = 4.8 kJ. 


/ AjKll AiLLall = AiiUa 


= ^ = 4.8 x 10 ~ 19 J /molecule 

10 




77 ) W = mgh 


26 



= 180 x 9.8 x 1.95 = 3.4 x 10 3 J 



(joijLutll Y f-L (J a 

1 )F = PA = P^W 

= 1.0 xlO 5 x 1.52 x 0.76 = 1.2xl0 5 N 
JjJall £= 152 cm = 1.52 m 
w = 76 cm = 0.76 m 

2 ) P = — = mg ^jjVI CjI jlLyi 1 *j jjJp ^1 4^ L^ll 

A 4 tw 



27 



925x9.80 
4(0. 1 2)(0. 1 8) 



= 1.0 xlO 2 kPa 



4 ) Pdiff = 15 % patm 



= 0.15x 1.0 xlO 5 = 1.5 xlO 4 Pa 



F = Pdiff A = Pdiff l w 



= 1.5 xlO 4 (1.95 ) ( 0.91 ) = 2.7 xlO 4 N 



5 ) P = 



Fg_ 

A 



mg 

A 



=3 A 



mg 

P 



454x9.80 

5.0xl0 4 



8.9x10 2 m 2 



T, T, - PI, 
1.00 atm = 1.013 xl0 5 Pa 



V 2 



323x15. 5xl0 6 x 0.020 
1.013xl0 5 x 293 



= 3.4m 3 



7 ) PV = nRT 



PV 

n = 

RT 



15.5x10 6 x 0.020 
8.31x293 



= 127.3/7ioZ 



m= 127.3 x4.00 = 5.1 x 10 2 g 



8) Ti = 0.0°C = 273K 



T 2 = 95°C = 368K 



P 2 = 



T PV 
1 2 r \ y \ 

V T 
v 2 1 1 



368x156x200.0 

175x273 



= 2.4 x 10 2 kPa 



11 ) 



V 2 = 



P l V l 

p 2 



1.013xl0 5 x 25.0 
0.82xl0 5 



= 3.1x10' = 31.0m 3 
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12) T; _ w 2 . 303x20. lx nr x().()()()3 
py x 1.013x10 5 x0.0021 



14) V = 



nRT 

P 



1.00x8.31x273 

1.013xl0 5 



= 0.0224 m 3 



15) 



PV 

n = 

RT 



1.013xl0 5 x0.635 
8.31x275 



= 28.1 mol. 



m = nM 



= 28.1 x 29 = 0.81 kg. 



23 ) F 2 = 

A, 



1600x72 

1440 



= 8.0 x 10‘= 80.0 N 



24 ) F 2 



FA 2 
A, 



55x2.4 

0.015 



8.8 x 10 3 N 



25 ) h, = F -L _ 400 
^ Aj F x 1100 



= 0.4 



26) 



a)F 2 = 



fa 2 



2.7xl0 3 x7.0xl0 2 
2.1x10 1 



= 9.1 x 10 2 N 



VI = V2 

b ) Aihi = A2I12 ^>h 2 = 



M 

A 2 



2.1x10 ‘x0.20 
7.0x10 2 



= 0.60 m 
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28 ) V=^ 
PS 



610 



2 3 



l.OOx 10 3 x9.8 



= 6.2x10 m 



31) F= p Vg => V = — 

PS 



4<S,i = 4.9x10 2 m 3 



l.OOx 10 3 x9.8 



33) El = V _ l = _L 

Pi V, 10 



10 p x = p 2 ^> p x = -j- = 



p 2 l.OOxlO 3 



10 10 



= 1 00 kg / m 2 



35) F 2 = ^ 

A 



150x4.0 xlO 



-4 



2.5x10 



-3 



= 24 N 



36) a ) P = — = 2-3x10 =1. 5x10 s Pa 
A 0.15 



b) F 2 = 23x10 (0.0082)= 1.3x 10 3 N 

A, 0.15 



(jJill 4al!iS p 
e-LJI 4al!i£ p i 



39) AL = ccL l (T 2 -T l ) 



= 25 xl0“ 6 x 3.66 (39- ( -28 ) ) = 6.1 x 10 _3 m = 6.1 mm 



40)l 2 = Li +«L 1 (r 2 -r 1 ) 



= 0.115 + 12xl0“ 6 X 0.115 ( 1221-22)= 1.2x10“^ = 12 cm 

30 



41 ) AV = J3VAT 

= 210xl0 -6 x 400 xlO -6 ( 30.0-4.4 ) = 2 xlO" 6 m 3 = 2mL 



67 ) h 2 = —hi = 13.55 x 10.0= 136 cm 
Pi 



73) a ) W = mg = 0.85 x 9.8 = 8.3 N 



b) 




mg 

Iw 



0.85x9.80 
2.4x10 1 x2.00xl0 _1 



1.7 xlO 2 Pa 



F 

74 ) P = — 
A 




75x9.80 

3.14x0.070 



= 4.8 x 10 4 Pa 



75) F = PA 

= 1.01 x 10 5 x 0.025 = 2.5 x 10 3 N 



77 ) 



K 

r, 




T , 



20x373 

273 



3 x 1 0 1 cm 



79) a) P 2 



PVT 

1 v r 2 

TV, 

J V 2 



3.08xlQ 5 x 0.55x3 10 _ 3 2xlQ s pa 
280x0.58 



, „ 30.0x0.55x310 . 

b) P = = 31 psi 

280x0.58 



80 ) a ) P = p hg 



31 






*9 



= 1.00 x 10 3 x 17 x 9.80 = 1.7x 10 5 Pa 
b) P= y ohg 

= 1.00 x 10 3 x 4.0 x 9.80 = 3.9x 10 4 Pa 

81 ) P = P Cnj + P 

= p hg + P hg 

= 810 x 0.025 x 9.80 + 1.00 x 10 3 x 0.065 x 9.80 = 8.4 x 10 2 Pa 
84) F = Fg = 26.0 N 



89) A T = l.OK = 1.0 °C 

A L = ocL { AT 

= 25 x 10" 6 x 0.500 xl.O = 1.3x 10" 5 m 

90 ) A L = aL x AT 

= 12 x 10“ 6 x 300 ( 30 - ( - 10 ) ) = 0.1 m 

91 ) AL = ocL { AT 

= 16 x 10" 6 x 2.00 ( 978 - 23 ) 3. lx 10" 2 m 

92 ) AV - /3V { AT 

= 36 x 10" 6 x 1.0 x 45 = 1.6 x 10 -3 m 3 
95) AV = J3V X AT 

= 75 x 10 -6 x 1.78 ( 580-11 ) = 7.6 x 10” 2 cm 3 

32 




0.972-0.975 
= 0.975(23-45) = 



1.4x10” 4 /°c 






m 






*9 



100 ) P = Patm + pgh 

= l.Olx 10 5 + 1.00 x 10" 3 x 4.8 x 65 = 7.4 x 10 5 Pa 
104) AV=J3VAT 

*U1! = 210 x 10~ 6 x 100.0 ( 35.0 ) = 0.735 ml 

*1^!^ =27 x 10 -6 x 800.0x 35.0 = 0.756 ml 




107 ) P = pgh 



= 1030 x9.80 x8600 = 8.7 x 10 7 Pa 
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m 






1 )F = k* = — 
k 



— = 0.32 m 
56 



1 

2) PE sp = — kx 



| x 144(0. 1 65) 2 =1.96 J 



1 9 

3) PE sp = —kx 2 x 



1 2 PEsp _ 2x48 
k V 256 



0.61 m 



/ T . 2 0 

4 ) T = 2 /r - =^ = g( — ) 2 £ = 1.6(— ) = 0.16 m 

V g 2 k 2 k 



P 

5 ) T = 2 k I - 
' g 



s = (( y ) 2 



= 0.75 (— ) 2 =9.1 m/s 2 
1.8 



7) T 2 = 2Ti 



2T, \l 2 „ P 7 A 

— 1 = — = 2 => — = 4 

A V A A 



(JjAlill (J <jl Aj V -lie. 



Il = a = i^a = i 

2T, V P t 2 f, 4 






8 ) 



PE, x 



0.40 N 



PE 2 X 2 



=- L T =^ y = 4 -° 



0.20 



^1511 (j-ajliil lg_9lxjJal — (JjSH Aj^A<a\l A9Ua]l 



7 7 5 5 d 2x465 aao 

11) a ) v = — = = 338/77 / ^ 

t 2.75 



b) v= Af 



f= A = J^L = 451Hz 

/L 0.750 



c) T = — = — = 2.22x10 3 s 
/ 451 
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p 



m 



13 ) A = - = — = 2.50 m 
f 6.00 



14 ) = 0.0200 s / 



a t.s-i nil 



v = — = = 60.0 cm/ s = 0.600 m/s 

T 0.0200 



1 

50) x = — = ^ 



( 12000 ) 



k 25000 



= 0 . 12/77 



F 3 2 

51 )k= — = ^ = 27N I m 
x 0.12 



2 PEsp 2x1.5 . nn 

52) x = J = -I = 0.29 m 

V * V 35 



1 

53 ) PE sp = — & x 



x = 16 cm = 0.16 



PE sp = ^x27x(0.16) 2 = 0.35J 



54 ) k = o' Cy 



, A F 12.0-4.0 , 

k = = = 20N / m 

Ax 0.6 -0.2 



a) 



b) 



^ \y'^ kaLiall 



PE SD = 



— bh 



sp- 2 



= |(0.500)(10.0) = 2.507 



55 ) v = Af = A- = 12.0 ( — ) =4.0 m/s 
T 3.0 



d 3 4 

56) a) v = - = — = 1.9 m/s 

t 1.8 



b) A = - =vT = 1.9 x 1.1 = 2.1m 

/ 



57) a) v= Af 



1.50 x 10‘ 3 x l.OOx 10 6 = 1.50x 10 3 m/s 
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M 






m 



b) T = — 

/ 



1 



l.OOxlO 6 



= l.OOx 10" 6 s 



c) l.OOx 10' 6 s 



I^jjLuu ojUiiU 



58 ) A = 2x 3.0 = 6.0 m 



— ^ = plall o A .akll /jjj AiLouill 
2 



f = 



12 

200 



= 0.60 Hz 



^ AiL-aA! 



V= A/ = 6.0 X 0.60 = 3.6 m/s 



61 )T = 2^ 



1 n 



— 

9.80 



2.4 S 



62) 550kHz = 5.5 x 105 Hz 1600 kHz = 1.6 x 1()6Hz 



a) v = W 



v 3.0x10 

A1 = — = = 550m 



f 2 5.5x105 



A2 = — = 3 ' Qxl ° = 190m 
f 2 1.6xl0 6 



(50 — 190 ) m l>* jUi5U JjkJI 



b) 88 MHz = 8.8 x 10 7 Hz 



108 MHz = 1.08 x 10 8 Hz 



/ 8.8xl0 7 



i = 3 . 0 xl 0 ‘ 8 ,„ 

/ 1.08xl0 7 



( 2.8 -3.4 ) m i>* JjUl 



63 ) k = — = = 68x9 - 80 = 0.57 N/m 

x X 1710-540 



65) a ) F = mg = 45 x9.8= 440 N 



220 N= 2 4 - 440 = F 



x= 1 .0 cm = 0.010 m 



F 220 

k = — = = 22000 N /m 

x 0.010 



1 7 

b) PE = — kx 

2 



i(2200q>(0.010) 2 = 1.1 J 
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M 






m 



66 ) a) k = — = — = 40 N/ m 
x 0.5 



b) PEsp = ^k X 2 = ^-x 40(0.5) 2 =5J 



c) 4-9 Lu1a]I ^3 JajaJ^LQ Lj^LulA (Jjual]! JaL*jJajl C-Ljjl AliAii ^}JC- 



67) a) 




X 



un i , „ AF 15.0-2.5 ..... 

b) k = Jj-all = = = 2\N/m 

AX 0.71-0.12 



C) PE ; 



-sp 






— bh = - ( 0.50 )( 10.0) = 2.5J 
2 2 



68 ) v = Af =>/=- = — = 3H z 
A 1.5 



70) a) kE= | m v 2 = i x 1400 x (112) 2 = 8.8 x 10 6 J 



b) <jV Vj 8.8 x 10 6 J = AiUall = (Jsl 



till ojfi JjJa ^)Ag..<all (Ji-klll ^)4^i 



A v 112 9 

c) _= = = 11.4 « 11 m/s 2 

a At 9.8 
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j£ 






m 



1) A = - = — =19 m 
f 18 



6*^1 t ^bjja OjjUj Ja 



d 

2 ) V = — : 
t 



d = vt t =— x 0.80 = 0.40 s 
2 



d= 343 x 0.40 = 140 m 



3) A = — =>v = Af = 0.655 x 2280 = 1490 m/s 



25°C sill J 



4) v= 343 m /s 



fs = 365 Hz 



Vs = 0 



Vd = - 25.0 m/s 



f f r v ~ v d^ / 343+25.0 , niu 

fd = fs ( — ) = 365 ( ) = 392 Hz 

v -v 343 



5 ) v = 343 m/ s f s = 475 Hz v s = +24.6 m/s Vd = - 24.6 m/s 



fd = f s (^— ^-) = (475 ) ( 343+24-6 ) = 548 Hz 

v-v. 343-24.6 



6) v = 1482 m/s f s = 3.50 MHz 



v s = 9.20 m/s 



Vd = 0 m/s 



V —V 7 

f d = fs C—^) 

V -v „ 



1 482 

= 3.5 ( ) = 3.52 MHz 

1482-9.20 



7 ) v = 343 m/s 



fs = 262Hz 



f a = 271 Hz 



Vd = 0 m/s 



V —V 7 

f d =f s 

V -v .. 



fs 

V- Vs = ( V- Vd ) 

fd 



fs / \ 

Vs = V - ( V- Vd ) 

fd 



343 -( ( — ) (343-0) ) = 11.4 m/s 
v 271 ' 



X 

15 ) — (j+ jl' (jjj (Jj-aljill 



A v 343 



2 2/ 2x440 



= 0.39 m 
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j£ 






m 



16) 1 10 cm = 1.1m - = 1.1 m =>1 = 2.2 m v= Af = 2.2 x 440 = 970 m/ s 

2 



17) v= 347 m /s 27 °C ^ 



20.2 cm = 0.202 m 



- = 0.202 => A = 0.404m 
2 



f= -=**L = 859 Hz 
A 0.404 



22) a) /l = 4L = 4 x 2.40 = 9.60 m 



f= - = — =35.7 Hz 
/l 9.60 



b)f= 35.7- 1.40 = 34.3 Hz 



/L = ^ = ^=10.0m 
/ 34.3 



t X 10 -° o 
L= — = = 2.50 m 

4 4 



2.50 - 2.40 = 0. 10 m = ^ SJbjH 



40) d= vt = 343 x 5.0 = 1.7 



km 



41 ) d= vt = 343 x 3.0 = 10.29 x 10 2 m ^ 11 



— xl0.29xl0 2 = 5.1 x 10 2 m 
2 






42 ) v = Af = 1.1 x 4700 = 5200 m/s 



43) f= -= 343 = 9.8 x10 4 Hz 

/l 0.0035 



}j= 3.5 mm = 0.0035 m 



. . . , v 1493 _ ___ 

44 ) A = — = = 5.707 m 

/ 261.6 



... d d 6.00 

45) v = — =>t = — = = 0.0175s 

t V 343 



d= 2 x 3.00 = 6.00 m 



46) v = Af = 3.30 x 4.40 x 10 2 = 1.45x 10 3 m /s 



47) A = — = ^i^= n.6m 100 -80 = 20 dB 
/ 442 



48) a) 1150— 110 = 40 dB ci ^ jL idlil 1 10 DB • \;4ril l 
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M 



b) 40+10 = 50 dB i — i daj^ll ^il! j 10 dB ^jLaa 

4-9 ) 10 >' SLoJ ^)j£l - '-a ^lijj 10 >' «lLaJ 4aijJa]l ajljj ^21 20 dB '^-~. j cJ^ 

b) 10x10= ® J* ■ki-vJall a) 

100 

^ >*10 lax^aJI ®4jj 20 dB J^j 120- 80 = 40 dB uV 

50 ) v = If = 0.50 x 4.0 = 2.0 m /s 

51) a) ^_4* a-^lj 0.6 m /s j'-^ ^ _>4' jj 

0.6 x 10 = 6 m/s jj +c. >* 4' jla 10°C j'-Aaj o >! >aJI jj g-lii jl -ijc. 

Ar=30°- 20°= 10 °C 
v = 343 + 6 = 349 m/s 



i \ d 152 

b) t= — = = 0.436 s 

v 349 

52) 2 t= 2.05 => t = 1.0 s d = vt = 340 x 1.0 = 3.4 x 10 2 m 

53 ) f= 4.25 MHz = 4.25 x 10 6 Hz , v = 1.50 km/s = 1.50 x 10 3 m/s 

A = — = L5QxlQ = 3.53 x 10‘ 4 m = 0.353 mm 
/ 4.25 xlO 6 

v s = 35 m/s v = 343 m/s Vd = - 15 m/s f s = 327 Hz 

fd = fs ( V - = ^ L ) = 327 ( 343-15 ) = 350 Hz 
v -v, 343-35 



56) a) f d = fs C—^) 
v -v. 



305(343-0) 

343-31.0 



) = 335 Hz 



b) f d =fs( 



v-^ )=( 305x(343-(-21.0)) ) = 356Hz 



v -v . 



343-31.0 



40 



p 



m 



57) a ) fd = f s ( - — — )= ( 3Q5X(343 Q) ) = 2.80x 10 2 Hz 
v -v, 343- (-3 1.0) 

b) f d =f s ( V -^) = ( 305x(343 ~ 21 - 0) ) _ 2.63x 10 2 Hz 
V -v/ 343- (-3 1.0) 



58) X= 49- 17 = 32 cm = 0.32 m 



2 



— A = 0.32 m => A = 0.64 m 
2 



f= - = — = 540Hz 
/l 0.64 



59)L = — => A = 4L 
4 



L=3.0 cm = 0.030 m 



1 v v 



343 



A 4 L 4(0.030) 



= 2.9 kHz 



60) — A = 1.2 m => A = 2.4m 
2 



f = — = = 2.1 kHz 

A 2.4 



61) 445 -3 = 442 Hz 



445 + 3 = 448 Hz Ua 



62 ) f 2 = 2fi = 2 x 370 = 740 Hz 



f 3 = 3fi = 3 x 370 = 1 1 10 Hz = 1 100 Hz 



U = 4fi = 4 x 370 = 1480 Hz = 1500 Hz 



63) 3fi = 3 x 370 = 1110 Hz = 1100 Hz 



5fi = 5 x 370 = 1850 Hz = 1800 Hz 



7fi = 7 x 370 = 2590 Hz = 2600 Hz 



65) L = 0.85 m = -=>A = lJm 
2 



v 343 

f= - = — = 2.0xl0 2 Hz 
A 1.7 



66) f 2 = 2fi = 2 ( 2.0 x 10 2 ) = 4.0 x 10 2 Hz 



68) L = —A =4> A= 2L = 2 x 1.65 = 3.30 m 
2 



0^70 

f= — = = 295 Hz v= 972 m/s = ^ cj '4c. 

/l 3.30 
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m 



jffi 



72 ) v s = 37.5 m/s v = 343 m/s , f s =327Hz JjVUj=JI 

f d = f s (— — ^) = 327 ( — — — ) = 367 Hz 
v — v s 343-37.5 

Vd = - 37.5 m/s v= 343 m/s f s = 367 Hz 

f d = f s (^ J= ^-) = 367 ( 343 ~ ( ~ 37-5) ) = 407 Hz 

v-v. 343 
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